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® Maie engaging member of surface fastener having a high density of hooks. 



® A male engaging member for a surface fastener 
with hooks in high density comprises a woven or knit 
foundation structure (1) woven or knit of warp and 
weft yams (2, 3). and monofilaments (4) having 
hooks formed by weaving or knitting the monofila- 
ments (4) into the woven or knit foundation structure 
(1) so as to have loops (5) and by cutting the loops 
(5). Each monofilement (4) is woven or knit into the 
woven* or knit foundation- structure in such a manner 
that the monofilament (4) skips every other weft yam 
(3) to form the loops (5). 
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BACKGROUND OF THE INVENTION 

1 . Reld of the Invention: 

This Invention relates to a surface fastener 
composed of a male engaging member with a 
number of hooks on one face, and a female engag- 
ing member with a number of loops on one face, 
and more particularly to a flexible surface fastener 
in which the density of said hooks of said male 
engaging member is higher than usual. 

2. Doscription of the Related Art: 

Surface fasteners have been used for a very 
wide variety of fields from daily goods to Industrial 
materials. As a basic structure of surface fasteners, 
hooks or mushroom-shaped projections on the 
male engaging member engage at random with 
loops on the female or companion engaging mem- 
ber. The male engaging member is made from a 
loop or double-weave or -knit structure, or from 
molded structure of synthetic resin material, de- 
pending on the flexibility and engaging strength 
required for surface fasteners. 

The male engaging member made from a loop 
structure or double-weave or -knit structure is used 
for a pillow cover, a stomach band, a diaper, etc., 
which requires a high degree of flexibility. This 
male engaging member is exemplified by Japa- 
nese Patent Publications Nos. SHO 35-522 and 
SHO 47-36663. 

FIGS. 3 and 4 are fragmentary perspective 
views of male engaging members having the same 
structure as those disclosed in the above-identified 
publications, showing the male engaging members 
before the loops have been cut to form hooks. FIG. 
3 shows a woven fabric structure in which synthetic 
resin monofilaments of 320 deniers for prospective 
hooks are woven into a woven foundation cloth, 
and FIG. 4 shows a woven fabric structure in which 
synthetic resin monofilaments of 360 deniers for 
prospective hooks are woven into a woven founda- 
tion cloth. 

In FIGS. 3 and 4. since the cloth is woven on a 
needle weaving machine, a double yarn is used for 
a weft yarn 3 of the foundation woven cloth 1. while 
an ordinary twisted yam is used for a warp yarn- 
As is apparent from these diagrams, the structure 
of the foundation woven cloth 1 is a plain weave. In 
the example shown In FIG. 3, each monofilament 4 
extends In a first Inter-warp space between adja- 
cent warp yarns alternately under and over three 
weft yarns 3 and then is shifted to the next or 
second inter-warp space, striding over two warp 
yarns 2 In a loop posture, whereupon the mon- 
ofilament 4 extends in the second inter-warp space 
alternately under and over another three weft yams 



and then Is shifted back to the original or first Inter- 
warp space, striding over the two warp yarns 2 In a 
loop posture, and the foregoing is repeated to form 
a woven cloth for the male engaging member. In 

6 the example shown in FIG. 4. the monofilament 4 
extends in the first inter-warp space alternately 
under and over seven weft yarns 3 and then is 
shifted to the second inter-warp space, striding 
over two warp yarns 2 in a loop posture^ where- 

70 upon the monofilament 4 extends in the second 
inter-warp space alternately under and over another 
seven weft yarns 2 and then is shifted back to the 
original or first inter-warp space in a loop posture, 
and the foregoing is repeated to form a woven 

16 cloth for the male engaging member. 

The foundation woven cloth 1 is treated with a 
synthetic resin process in such a manner that the 
base portions of the loops are secured to the 
foundation woven cloth 1. and then the loops are 

20 cut in the usual manner to form hooks. 

The size of the monofilament to be used for 
hooks of the male engaging member manufactured 
from this conventional kind of woven cloth shown in 
FIGS. 3 and 4 is usually 320 to 500 deniers. The. 

25 monofilament Is woven into the foundation woven 
cloth, and extends alternately under and over three 
or more weft yams. And the base portions of each 
loop is gripped by a number of weft yarns in an 
attempt to prevent hooks from being removed from 

30 the foundation woven cloth. 

The larger the size of hooks, the bigger the 
yarns must necessarily be. which are used for the 
foundation woven cloth supporting the hooks. The 
higher the rigidity of hooks, the more the founda- 

35 tion woven cloth will become rigid; as a result, the 
foundation woven cloth would have insufficient 
flexibility. As surface fasteners have been increas- 
ingly used in underwear-like clothing in recent 
years, much more flexibility is required for the 

40 male engaging member. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to 
45 provide a surface fastener which has an improved 
degree of flexibility and can secure adequate en- 
gaging force. 

According to the invention, there Is provided a 
male engaging member for a surface fastener with 
60 hooks in high density, comprising: a woven or knit 
foundation structure woven or knit of warp and weft 
yarns; monofilaments having hooks formed by 
weaving or knitting the monofilaments Into the wov- 
en or knit foundation structure so as to have loops 
56 and by cutting the loops; and each of the mon- 
ofilements being woven or knit into the woven or 
knit foundation structure in such a manner that the 
monofilament skips across every other weft yam to 
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form the loops. Preferably, the monofilaments have 
a size of 80 to 300 deniers. 

The loop of the monofilament woven or knit 
into the woven or knit foundation cloth is formed as 
the monofilament Is interlaced under a single weft, 
then skips over the next weft yarn and is then 
interlaced under the next to next weft yarn. Usually, 
the loop of the monofitement strides over a warp 
yarn. According to this woven structure, the loops 
of the monofilament are formed for every other 
weft yarn. The resulting male engaging member 
has loops necessarily In an increased density, 
compared to the conventional male engaging mem- 
ber in which the loops of the monofilament are 
formed for every fourth weft yarns, even if the warp 
and weft yarns as well as the monofilaments are 
identical in size with the corresponding yams of the 
conventional male engaging member. 

With the male engaging member having the 
foregoing woven or knit structure, if the size of 
monofilaments exceeds 300 deniers as coventional. 
the hooks stand too closely to each other so that 
the number of hooks to be caught by loops of the 
companion or female engaging member, i.e. the 
hook engaging rate is reduced, thus lowering the 
engaging force of the entire surface fastener to an 
impractical level. Consequently, in this invention, 
the monofilaments whose size is 80 to 300 deniers 
are used. Using monofilaments of such small size, 
the engaging force between a single hook and a 
companion loop is small while the hook engaging 
rate becomes higher than conventional, and as a 
result, an adequate degree of engaging force for 
the entire surface fastener can be secured. Further, 
the woven structure of this invention is excellent 
also in flexibility, compared to the conventional 
woven structure; specifically, when it is applied to a 
kind of clothing tending to contact the skin. e.g. a 
pillow cover, a stomach band and a diaper, it is 
possible to guarantee a very soft touch without 
impairing the texture of a cloth. 

Furthermore, since the hooks tend to be bent 
when the male engaging member is separated 
from the female engaging member, they can be 
disengaged neatly from the companion loops with- 
out large resistance, thereby minimizing chances of 
accidental removal and/or damage of the loops. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 Is a fragmentary perspective view show- 
ing a woven fabric structure for a surface fas- 
tener's male engaging member before the loops 
are cut, embodying this invention; 
FIG. 2 is a fragmentary, enlarged cross-sectional 
view of the woven fabric structure of FIG. 1 ; 
FIG. 3 is a fragmentary perspective view show- 
ing the structure for a conventional male engag- 



ing member; and 

FIG. 4 is a fragmentary perspective view show- 
ing the structure for another conventional male 
engaging member. 

5 

DETAILED DESCRIPTION 

The principles of this invention are particularly 
useful when embodied in a male engaging member 

10 of a surface fastener such as shown in FIG. 1 . 

FIG. 1 shows a fragmentary perspective view 
showing a woven fabric structure of the surface 
fastener's male engaging member before hooks 
are formed. In FIG. 1, reference numeral 1 des- 

16 ignates a woven foundation cloth; 2, warp yarns; 3. 
weft yarns; and 4, monofilaments from which hooks 
are to be formed. A surface fastener is used to 
fasten surfaces and is composed of the male en- 
gaging member with a numt>er of hooks projecting 

20 from one face, and a female engaging member 
with a number of loops projecting from one face. 
The female engaging member is not pertinent to 
this invention and. as conventional, a pile woven or 
knit cloth of multifilaments or an ordinary knit pile 

25 cloth is used: so its description is omitted here. 
Parts or elements corresponding to those of the 
conventional male members shown In FIGS^ 3 and 
4 are designated by like reference numerals. 

In the male engaging member of this embodl- 

30 ment. the woven foundation cloth 1 Is a plain- 
weave structure composed of weft yams 3 and 
warp yams 2 as conventional. Multifilaments of 100 
deniers are used as the weft yarns 3. and mul- 
tifilaments of 140 deniers are used as the warp 

35 yarns 2. On the other hand, it is required that 
monofilaments which is to be woven into the woven 
foundation cloth 1 for forming hooks has a size of 
80 to 300 deniers. Thus they are remarkably small 
in diameter, compared with 320 to 500 deniers of 

40 the conventional hook-forming monofilaments. 

GFven that the size of the hook-forming mon- 
ofilaments 4 is within the range of 80 to 300 
deniers. adepuate flexibility for surface fasteners is 
secured. If the male engaging member had the 

45 same hook density as that of the conventional male 
engaging member, an adequate degree of engag- 
ing strength of hooks could not have been obtained 
so that the resulting male engaging member would 
be unfit for use. Assuming that the male engaging 

50 member has a large hook density and the size of 
the monofilaments 4 exceeds 300 deniers, the 
hooks cannot come Into the loops of the compan- 
ion or female engaging member, thus lowering the 
rate of engagement with the loops sharply. On the 

65 contrary, assuming that the size of the monofila- 
ments 4 is reduced and the hook density is in- 
creased, the hook engaging rate of the male en- 
gaging member with respect to the companion or 
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female engaging member would Increase markedly 
so that an adequate degree of engaging strength 
can be secured for the entire male engaging mem- 
ber, thus making the male engaging member fit for 
use. 

As a result of further research and develop- 
ment, the hook density of the male engaging mem- 
ber obtained according to this invention is prefer- 
ably within the range of 100 to 200 per square 
centimeters. This figure is very large, compared 
with 20 to 75 per square centimeters of the con- 
ventional one. 

In order to obtain the male engaging member 
of this invention, it is inevitable to reconstruct the 
conventional male engaging member. The specific 
structure in which the monofilaments are woven 
according to the embodiment is shown in FIG. 1. 

In FIG. 1, the woven foundation cloth 1 is a 
plain-weave structure, as conventional, woven of 
140-denier multifilaments as warp yarns 2 and 100- 
denier multifilaments as weft yams, each of the 
weft yarns is composed of a pair of the mul- 
tifilaments. Monofilaments 4 from which hooks are 
to be formed are woven into the woven foundation 
cloth 1 along every other warp yarn group row w, 
each being composed of an adjacent pair of the 
warp yarns 2. In this woven strucsture. as is appar- 
ent from FIG. 1 , loops 5 of the monofilaments 4 are 
formed as the individual monofilament 4 extends 
across and under a single weft yarn 3 and skips 
over the next weft yam 3 in a loop posture and 
then extends across and under the next weft yam 
3, and so on. At that time, each loop 5 of the 
monofilament 4 strides over a single warp yarn 
group row w. Thus the loops 5 of the monofila- 
ments 4 are formed for every other weft yam 3; the 
resulting male engaging memfc)er has loops 5 nec- 
essarily in an increased density, compared to the 
conventional male engaging member in which the 
loops 5 of the monofilament 4 are formed for every 
fourth weft yarns 3, even If the warp and weft yams 
2, 3 as well as the monofilaments 4 are Identical in 
size with the corresponding yarns of the conven- 
tional male engaging member. 

With the male engaging member of this Inven- 
tion, if the size of monofilaments exceeds 300 
deniers as conventional, the hooks stand too close- 
ly to each other, so that the number of hooks to be 
caught by loops of the companion or female en- 
gaging member, i.e. the hook engaging rate is 
reduced, thus lowering the engaging force of the 
entire surface fastener to an Impractical level. Con- 
sequently, in this invention, the monofilaments 
whose size Is 80 to 300 deniers are used. Using 
monofilaments of such small size, the engaging 
force between a single hook and a companion loop 
is small while the hook engaging rate k>ecomes 
higher than conventional, and as a result, an ade- 
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quate degree of engaging force for the entire sur- 
face fastener can be secured. Further, the woven 
structure of this invention also has an excellent 
flexibility, compared to the conventional woven 

6 structure; specifically, when it is applied to a kind 
of clothing tending to contact the skin. e.g. a pillow 
cover, a stomach band and a diaper, it is possible 
to guarantee a very soft touch without impairing the 
texture of a cloth. 

70 As the resulting woven cloth is thermally set on 

a weaving machine by the usual method, the loops 
will be set to keep their shapes as shown in FIG. 2. 
Subsequently as the woven cloth is treated with 
synthetic resin, the base portions of the loops 5 will 

16 be secured to the woven foundation cloth 1, where- 
upon the individual loops 5 are cut to form hooks, 
thus obtaining a desired male engaging member 
for the surface fastener. 

In this embodiment, a woven cloth Is used as 

20 the male engaging member. This invention should 
by no means be limited to the illustrated example; 
for example, a knit cioth may be used and the 
woven or knit foundation cloth may have a fabric 
structure other than the plain-weave structure. Fur- 

25 ther, the monofilaments may be woven or knit into 
the foundation cloth in such manner that loops of 
each monofilament do not skip over any warp yam 
group row but are arranged along the same warp 
yarn group row. 

30 As is apparent from the foregoing description, 

in this invention, since the monofilaments for hooks 
are reduced in diameter and the hook density is 
increased to improve the hook engaging rate, it is 
possible to secure adequate engaging force and 

35 flexibility so that the texture of clothing is free from 
any damage when the clothing is of the type ten- 
ding to contact with the skin. Further, because of 
their flexibility, the hooks are prevented from ac- 
cidental disengagement from the loops of the com- 

40 panion or female engaging member, thus minimiz- 
ing chances of accidental removal and/or damage 
of the loops. 

Claims 

45 

1. A male engaging member for a surface fas- 
tener with hooks in high density, comprising: 
(a) a woven or knit foundation structure (l) 
woven or knit of warp and weft yarns (2. 3); 

60 (b) monofilaments (4) having hooks formed 

by weaving or knitting said monofilaments 
(4) into said woven or knit foundation struc- 
ture (1) so as to have loops (5) and by 
cutting said loops (5); and 

55 (c) each of said monofiiements (4) being 

woven or knit into said woven or knit foun- 
dation structure in such a manner that the 
monofilament (4) skips every other weft 

4 
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yarn (3) to form said loops (5). 

2. A male engaging mennber for a surface fas- 
tener with hooks In high density according to 
claim 1, wherein said monofilaments (4) have a 6 
size of 80 to 300 deniers. 

3. A male engaging member for a surface fas- 
tener with hooks in high density according to 
claim 1 or 2, wherein said monofilaments (4) to 
have a density of 100 to 200 per square centi- 
meters. 
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1 . Grundlage des Berichts 

a. HinslchtJIch der Sprache ist die intemationale Recherche auf der Grundlage der intemationalen Anmeldung In der Sprache 
durchgefQhrt worden, In der sie eingereicht wurde, sofem unter diesem Punkt nichts anderes angegeben Ist 
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I I bei der Behdrde nachtrSgiich in schriftiicher Form eingereicht worden ist 
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I I Die Erkiarung, daB die In computerlesbarer Form erfaBten Informatlonen dem schrlftlichen SequenzprotokoH entsprechen, 
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^' EZI Bestimmte AnsprQche haben sich als nicht recherchierbar erwiesen (siehe Feld i). 

3. Mangelnde Einheitlichkeit der Erfindung (siehe Feld II). 

4. Hinsichtlich der Bezeichnung der Erfindung 

pn wIrd der vom Anmelder eingereichte Wortlaut genehmlgt 
I I wurde der Wortlaut von der BehOrde wie fblgt festgesetzt: 



Hinsichtlich der Zusammenfassung 

lYl wird der vom Anmelder eingereichte Wortlaut genehmlgt 

— wurde der Wortlaut nach Regel 38.2b) In der In Feld III angegebenen Fassung von der Beharde festgesetzt. Der 

I I Anmelder kann der BehOrde Innerhalb eines Monats nach dem Datum der Absendung dieses intemationalen 

Recherchenberlchts eine Stellungnahme vortegen. 

Folgende Abbildung der Zeichnungen Ist mit der Zusammenfassung zu verOffentlichen: Abb. Nr. L 



pn wie vom Anmelder vorgeschlagen Q keinederAbb. 

i I well der Anmelder selbst l^ine Abbildung vorgeschlagen hat 
I I well diese Abblkiung die Erfindung besser kennzeichnet 
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Slehe Anhang Patentfamilie 



° Besondere Kalegorien von angegebenen Verdffentlichungen : 

W VerdfrentHchung, die den allgemetnen Stand derTechnikdefinlert, 
aber nIcht als besonders bedeutsam anzusehen ist 

'E* filteres Ookunnent. das jedoch erst am Oder nach dem intemationalen 
Anmeldedalum ver6ffentlictit worden ist 

•L* Verdffentlichung, die geeignet ist. einen Prioritatsansprucii zweifeliiaft er- 
scheinen zu lassen, Oder durch die das VerOffentiichungsdatum einer 
anderen Im Recherchenberichl genannten Ver6ffentllchung belegt werden 
soil Oder die aus elnem anderen besonderen Grund angegeben ist (wie 
ausgefOhrt) 

■O" Verbffentllchung, die sich auf eine mOndliche Offenbarung. 

eine Benutzung, eine Ausslellung oder andere Mafinahmen bezieht 
■P' Verdffentlichung, die vor dem intemationalen Anmeldedatum, aber nadi 

dem beanspructiten Prioritatsdaium verOffentllcht worden ist 



T" Spaiere Veroffentlictiung. die nach dem intemationalen Anmeldedatum 
Oder dem Prioritdtsdatum verdffentlicht worden ist und mit der 
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